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1 

mm 1 i p m%x&mm tmrnmit 
£&t»*gfiru -<-^> mmma 

iSSMt. l»EPNff#*ftH#*$#l«#MR4 

fttmte#ffifi^-tr 7- y xjgftta* i .stf® 2 7- 
y xsgftat, KfS7- y i^iLfc^-^/^ Kit* 

mtzmut, Mi&mmm7-9*mhx 10 

* y MWfc r. t %r#tt5M*ii 1 £EftQttft£ 
[»*S3] MfE#!Hftl4, IWBPNlf#4fcttW 20 
5 r t 1 1 5 M*g 1 * a 2 KraottftSM 

tftflRfcHt*© t~ h © 1 / 2 fcfc 5 4 5 KiIiiR$4x 

1 751 3 lc|E«©fcMMI^£lf igfi. 
[ft#95] HuKSIf »tt, lufE^-x^v Ktt»3E 
P^H8£t57^n^-T^*/^&$££tr;L 30 
1 5r#mtt5W*JS 1 * fctt 2 (cfE«©fe»||ft^ 

[»*« 6 ] BufS^W§B(i. m^-X'<> KttR* 
8Hf t«r-i$tteSt 5 8 2 > * y fc-gtr w t mm t 

[00 0 1] 

»«W(l^t7-y3:*«UfclWH^tSr3li*U * 40 
[0002] 

1tW&*ZftZ&imi:m%ffl$<0X&KJDLttX^Z t> 
©T\ SttJIli* attfc*»©«*#lWfc*^T8 50 
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Sft©SlEfiBS-*p5 *>©-?&£,, c©^®)ft:iim*s: 

[0 0 0 3] i^5T\ PN»f-S:fflV^ii»3EBl*5t 
14, gftWClfc^T, miiT-?\C£oXPSK {'*H> 

Y*~4y>f) ^©lfttMf^&ff^&L, ft 
fc, roift«Wflr*K:PN «HH7^Ay^^) ft 
#«r*JILfctttt««I«f- (2 *»jfcu 
ftv^C*, tt»aaBfll*Sr26fllflr*tJC«LT««Elc«« 

PN^iffl^TMJ nfcg» * t ©«?n tr 1 5 r 
fc-C«BMI*fc4*t*. ^©$s r©tagfff^£PS 
KlWIU SrfctVS. 
[0 0 0 4] Hi 314, WEPNfff-Srffl^fc 

T-feoT, ^14 lft (PSK) «fJflr#Sr*1-t>0-C*) 

m txnbfim^mm^to 

[000 5] Hi 3K*Sii5J:5fc, lft (PSK) 
«SHt#-tPN^t©BlffH:, lft (PSK) '^PfS 
*©*il?il©lfy hEWTfcPNl^OfcftCT-yT* 

[0 0 0 6] Hi 414, IWEPNUf^SrfflVNfclt 
St^p*Slcfflv^fe^^5^f^©J5^6^x-:^ hyASr^ 
t#ttHT*fo9, fta^ttlft (PSK) Smtf-ODII 
KfS^^7 h?Atr*U ft*ottlit»3ESI^f-©H» 

[000 7] H14 iCm^fl'b 4 5 lft (PSK) 

BBffMU lft (PSK) £p{f^©Jli£f:;^ N^a 

So 

[0 0 0 8] ft*, Hl4{cioV^T, roteWCfJflr^- 
©t#. Hi 3K***t»SJ:5K:, jtSit 

[0009] ft^-c*, hi 5i4, pm^m^tzm 

[0010] H 1 5 (c^$ix5 4 5 tem^PffitS 
ffi^fitt, §jfgS4 1i:, mi 7-y^g|gi!4 2ir, 



3 

Um4 8 £, 7>T + 4 9 t, is ^ttififfi* 5 0 tti> 

£>ftoX^5 6 r©t§£, £{fg|54ilt, ^-7AyK 

ffi^4S!5 1 t, r-rulf-^jW/V (A/D) t 
[0 0 1 1] *LX, %im4 lit, A«^7>r+ 

2 7-yi««ffl4 4 0A*JSIKgSK§n5. *IH»4 10 
5 It, Jg 1 A^Si^S 1 7- y 4 2 OHi*ig|C 

$«E$ft, JB2X**i«»2 7-5x«*»4 4 0lB* 

t&mmzKs m&&7- , j*£®M4 6<DAm 
»4 6©tbA«iic8BKsn» m*«am*m**f5 o 

$'J»4 8 It, Sft»4 1, JS17-!) 
x£»4 2 , #JSfg-t36£» 4 3, fg 2 7- y xg& 
$4 4, HUSH 5, ®7-yx^«aJ4 6, &Kft4 
7t-tn€HSSR$n5. 4fc, §ttg?4 ltC:fc(,>X, 

V Kf§#«4to 5 1 (4, AAJSWgfftt 4 1 © 20 
A**tflBRSn, HW7*J*A/D*ill»5 2©A73« 
Ii&*c$ft5 0 ^1)5 31^ A^J«*«A/D**»5 
2 0ffl**fc«BR$*i, WA*#Sffi»4l©tti;WBfc 

[0012] rrx, 02ft, asww-effl^&iisp 

0J 5r^tffi -tS^mx-fe 9 , 0 1 6 It, El 2 K0*©# 

mmm 2 7- y xaaus 4 4 icx 7- y x&& 

[0 0 1 3] 03 It, gffg|54 1 ASW^tS^- 30 

ft*>\ H3-e**iiSKyh (Jlfi»B) It, A/D^ 
2|CtJ^Tf-y7'yy^$nfcf-V7*>'l'jH4'y h 
%mtb<DXhZ> 0 01 7 It, 03IC0^©-<-7./<y 
KWHBHM*, %l 7-!li««»4 2X7-yx 
'^tfc^|c#fcii5^f^©^tt0T'ifc5 o 
X, gffi$4 lit, 01 4l^$n5ftH^©t 5IC, 

LX^5„ 

[00 1 4] £P>|C, 01 8 It, 01 6 £01 7 i:IC^ 40 

ztizmmx*? hy^mnu4 5\cA^Ltzt 

tflWSHB0-e*>5. 4*, 01 8X'*£ft3 Ky h 

It, IlltttlKftWfBM**?. 
[00 15] fliffl*fiEfcJ:5ja»£Sra#£{&iS1B©» 
flsfc, 02, 03&tf0l 675M01 8£ftfflLX!W1 

[0016] j£fi$«ijX\ 0 2 fc*$ft5 t 5 4, P N 

fttx&ttia $ ft, #mm £ nfc« x&it $ titz® 

£rm$l*7yfi-4 9Xi£x5i\ gjf$4 1 ©^-* 50 
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'^KfttS8£$85 Hi, t<*nbftx^5i ?lc, § 
jfff ^©iiitSS^lSEict^rofea^oTT^D ^ 
^£©-<-*/<y KittkasWStirttttJ U A/D«* 
»5 2fc«|M-5. A/D§?fc»5 2tt, T^n/JF^ 
<D<<-xAy Kttff&nft tSr, 03}OT:$ft.5J: 5ft 

-£f-^H»:£*M*y 5 3 ic-m&icfElf-f So ft 
i^x, ^ y 5 3a»ba»ai$ftfc'<--*/<v Kitssc 

Writ, mi 7-yxt^g?4 2IC*J^X7-yx^ 

&£ftx, 0i 7t***i5i54«»ftfi«fi^-ki* 

&£ft, iRV^TJIJ|[»4 5 0»lA*jSt«W&Sil5„ 

sfc, *ia{t*5B4»4 3tt, asflra«-e*4*ii5B3 

2 fc*£ft5 1 5 ftP N«F#i H-©^*f»HRft* t 

LX38£tS<, #JSlf#lt, B2 7-yx^*|i4 4IC 

*j^X7-yxg&£ti, 01 6lOT*$ft5t5ft#JI 
»»4 5 0jg2A*i»fctt«&1-5. ^©tt, *^4 

5 it, fjw&£ftfc#iifi»sra«£f-©a**«ft^ 

4U &7-yx£&gB4 6lc|«:jj&t£„ 

gff^-lt, jS»7-JJxagi|»4 6fc*JV^j5»7-yx« 

o«PIW«l«**fi*tt, t<*Df>iiXP5t 5lc, 03 

ic^$ti5 1 5 KttKaeiwi^tBa 2 

^(SiBj4 7ic^$ti, tiHft^ft*tfta«Frat 

Xf-fi SrWJtS 1 5 ft P s KSP^^t 5 i , ^ff 
lc*fjS Lfcgff r-^ *s#t>n, »bixfc§ftT- 

^^ftf-ffl^^so^u-cujffliaB (0*ftD ic 

©»©filcff^ti5 0 

[0 0 17] tr?.X, HEAoffilK^mttSIBSBK: 
ti^X, ®7-yx^sp4 6^a^-t5«t5ftffiiifg 
tXIt, ^-^/^y KffiRfSHfir^^ 1 

•y->y;u^5o^rawic^7 mM^tomm 
ttWLxtemmzmz t\,^-? v3-.h ■ 74 wit 
tofeji-cva. r©m^, ftift f-o 1 «JW»tstt5 

**»5©-^ NHl©«?Ptf^^^g|c/ < t5 0 iU_hcDf+ 
*Sr, ^-^yKttftgPfi^fco^fc (N-l) t 

^^tuSr-^^ttPSK^p^nx^S^, pffl 

t5^5iJ^§©x, «SllHlSlt2N 2 @t<c5 B 
[0 0 18] rtlfcftLX, 01 5IC^$tlX^5t 9 



5 

%&<»mi®m*&V>£0kt£Z. 4*3, •f-^^v^N 

(Cfi, *<*lMvOS5JK87-yxfcgt (FFT ; F 
ast Fourier Transform) <DT )V 

3542i:®27-yx^aJ44T-|± ; e^itN 1 o g 

, N0 (mmm , fgjn&4 5-ci±NH] 

*) , l7-ilxf^4 6f UN 1 o gi N® ($$ 
»«» ©9?nl»43 0 £8rt3i, 10 

(N+3N 1 o g 2 N) Hit £9, fr(D-?y?- h • 7-< 
**iH»fc38HI*fct5fc, (2 8N+12Nlo 
g 2 N) 0fcfc5. 4*3, ^iPSK^PLfc^lCt 

Hcii»ia*t/is. 7-yxa5jftt»7-yiXift* 

^»Hil*S:-t*i«lta<im-e#5tv^*iJ^*5. 
[00 19] 

W««<«BfctJ:5i:tSWi] t^5T\ 7-yxg? 
*tr»v^T«Htr*»* tv^5WIEIt*o©fei:^SWtt 20 
gflg»±, Ktfc»«|«t^#fl5«#*7 

*v mmMmmmmzhx^z>i§&, sum 

[0020J sfc mis^max-nmn^ 
i±, mmmm%.ft<D7 ! -9 , & (n) ict^u^r 30 

[002 1] r©<t94fS:©fci:tc4£ti 
fc-b©T\ *©1WI±, 7-yx«*Srffl^TffiB8Sr* 

[00 2 2] 

[wi**ftt5fcfto*a] sdsaw^ifiKtsfcft 40 
f-*#7 - y x«iit5» 1 &tf3? 2 7- y xfcittk 

7-y xg^Lfc-i-*/^ KfcMMf *t 7-y x 
Lfc#$ff t© ir ^-f *LA*-*olS**fi^ * t <r>% 
»flT*tr«41-«JMI», !UHS*fc»7-!Jx£SiL 
TftiifitSr«4t53S»7-yx3Eift»S:^ru 7-y 
xggm Lfc-<-^/^ Ktt»SEPft#XTjt7- y xSEJfc 
t fc#lfif-©#JSiK»flSf«BS:(HI!Bt5tS 1 S^H 2 50 
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7 w »*Rltfc*H:«:*filt 5. 
[0 0 2 3] gME^IHctHtfs %\7 4t\>9WZ$i^ 

x 7- y x££ tfc-<-*/<y KttflfcXMffi*©flft8c 
fflWi&JWRU &2 7^*gfl{;:*3^T7-!Jx^& 

tfc#ift*o«»jftff««fciwi!Ru, mux*7- y 

x^&Lfc^-*/^ KttKKIHt* i 7- y xga L 

(ci>9, t-*1^7>$c£«LT^$©-C\ SUSS 
RlKg 7 - y x^gsr^ffl $ ti« * f7VHft <b{6« $ 

*vc, *JWRftt«5»7- y x£&»©flHqiaft;6S/>fc < 
4 0, fflii4|5lW«^tT5r < i:^pltg|c/ t c5 0 

[0024] 

«^U t #.lft^^7-yx^t5HlS0tS2 7- 

yx^mast, 7 - y x^ l fc-<-7;/^ Kttf&M 
7- y x«iftLfc#flBflr^ov^ ita*-*©a* 

yx^gst^x, miso t ^2 7-yx^gi5t^ 
»»i©Mt, 7-yx^tfc^-^/OKfefc^p 

*l€ft*IIR+«* 1 SOU 2 7^ >W»«;Rtt-c^5 fc 
©T*fc5 0 

[0 0 2 5] *^?H©«©^1© 1 olCio^T, fefc 

[0 0 2 6] **W©H*0JB»©ft#flfc*i^T, tt 
ft£P{H^g{agfii±, P NflF** fcliPN 

«F*olliHMBf««!l» t itm^m *ftifri> h 4 5 1> 
©T'foS. 

[002 7] *5|BJ©^lS©»ffi©»ig^J(cfc^T, t£ 
iMPff^SiiSEBIl, mi&0 : m2 7^;v ; ?^g^n 

Ktt»«W&f-Atf|E#fii<S#0 1/- h© 1 / 

[00 2 8] *^Bj1©^iS©^li©tt© 1 o©*J^T, 

©T-fc5o 

[002 9] **W©**©»liOft©*fr«tJ8^ 
©T*fc5„ 

[0 0 3 0] rtlb©*^BJ©HJfi©»l(Cj;tbtf, * 

•f, ^i 7-yx£&*BT*7-yx^&Lfc-<-;*/<^ 
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mmmmm vxn 1 7 4 

mums. 7-9 ^mm^xftmmz 

xmtZo stic, $7-y ^mm^xmufrb 
m£ntcmwmm7-v ^mixmitzr** 

X. %17 4 )V?n-&Xf%27 4 /VVUK&^XZHZ 

mm%zmmtz>zt\cx.<9T-?i->7°frmfc 10 
$i/n^©-e, mu&irM7-yxmmca^x 
m&tizi-y7°mi>m£hz>totK<0s mu 
RXfM7- y x£&$©«fa»s*-ft€ft'>& < ft 
5. ffliifti^fflliffi^^rt^-etsi©^^ 

[003 1] 

imm ut, mwvmmmmmzmLxmw 

[0 0 3 2] El 14, **MfcJ:Stt»*IWt#SflrSI 

[ 0 0 3 3 ] 111 1 hz, 4 1 tc, *%mmv>mtM 20 
mmzmmt, %m 1 1, m 1 7- y x^&gp 2 

i, Hi 7^1^18:3 i:, #lif^^4ir, ff§2 
7-yx£&gB5i, Jg2 7^/i^IS:6i:, Jft|LgP7 
is $7-yxt&SP8 i, «PSP9ir, »SS10 
£, 7yftl 1 £, {f^-ai^^ 1 2kfrb*oX^ 
3. *fc> §ffgpif4, Mt^§£$ 1 3 

i, T+ny-TVv^A- (A/D) ^&$14i, jg 
2^^!; 1 5i^bftoT^5o 
[0 0 3 4] -et-C, glfgpifct, A;W7yr:M 
1 fcg$c£ft, BWjJIIWfS 1 7 - y x/£&gp 2 ©A7JS 30 
K$«c$tt5„ in7^/l^#j£3f4, A7lffi#l!l7 
-y^&Sfl2©a;W(c^£*K iti7j»ftSgP7 
®^lA«ICg^$ti5 0 #l{f^8£$4l4, ffiTj 
iSd5^2 7-y^mgiS5(DA^ffllC^$tv5„ B2 
7^*3M£6I4, A;W3g2 7-yx£&gP5©tti 

$ns„ *j|[»7tt, tt}^ss^7-yi^ei5 8wA 
Tjfficg^n^ mn9^ Afimm7-y*m 
msmmmmzti, mmm^mm+i 2 
kmztiz* am 1 0 14, git $ uii7-yx 4 o 

1 3 14, l ©AAJBfcftttSih.. 

ti}*jSli«A/D*«»l 4 0^J*t«K*il5. fg2 
^ * y 1 5 (4. A*«#A/D««»1 4©fflAJBt* 

[00 3 5] Z1X\ E]4f4, 03ICg|^$tlit^-^ 

/<v KWRKIIft* tr, ^l7-yx^^2lcT7- 
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1 7 4 zi^a 3 a«>(rt5Jii»wif«*s:'&i3*TBi* 

tT^S. B5I4, *fiKflMHB£ft4*<#IIft-9 
t UTH 2 fc^Sti* 4 5 ft P Nff#-«r*£$ttfc#g- 

Gt5ffl&%$ft$.m$t>1tX®7FLX^Z><. 

1611, B4£B5fc*t!***'<* h7A&£*W 

7(CA7lLT, «7-yi^»8i»f)fflA*ii5ftiB 

to 

[0 0 3 6] MEttrtKJisgiSttffettfl**, 02 

So 

[0 0 3 7] *t\ HIMM)s«qK*t«aflMl3i»&B2 

tezhtcmzmmcmxmiizti, zm^nm-T 

yri-i lXfekbiibo §{f £P 1 Kit -t 

ft^SrttfflU A/D£*»14fc{fetet3. A/D^ 
H«S 1 4 14, 77-n KttlkXlMr* 
Ir, msi^^ti^ijftT^^^/^S©^-^/^ 
Kit»«WS^fc«« t, -%VV7*)\s%.m% 2 ^ 
y 1 5 t-«ftttE»t5 0 ' ftlC, *2p«*y 1 5i»fe 
Sg^tH^ix^-^AV Ktt»«WS*tt, jg 1 7- y 
x£MB2 lc4o^-t7- y x^$n, El4fO^$tb5 
J: 5 ft»«»««fl*t«»$.n-C* 1 7^ >v?m%. 3 

iCtt^^n^o jJc^T% r©H«E»S«fS^tt. 117 

4>\>9 mk 3 1 *j v ^TfflSftff PS $ ti, fftWS? 7 

[0 0 3 8] d©^, %\ 74)\>*mkZK%i^X 

7>$Nlc*f u #»U-V7';HR*N/4k:ft« J: 5 1 

as*fflt\ tilt, #a*^/HR*SN/8tft5J:5 
(cfJPSLfcS^, TO»f«ia«Btft5*i7-f^ 

[0 0 3 9] #,lff^4gP4!4, ii{f««T'|g 

mM^t, ®2 7-yx^a5 5{Cj3^T7-yx^ 
05|c^$ti54 5ft#lJa»ffl^f^(c^ 
&£ftTfS2 7^l^££6IC#:|&$ft5 0 i|Jt^-C» i 
^27^ M^Wl 6 tCtJ^T 

fo&o 

[0 0 4 0] Z<Di§& s f27^/V^fl6|:*i^t 
14, B5fc*$jx5±5fcU £#%& l 8mi$?W&1-> 



(6) 

9 

MRbfc»ft\ SSftffWi^A* fc45J:5fc*27 
45±5KfHRBLfc}§£, HVEftffWI^B' tc434 
[0 04 1 ] 43b\ ftl 74fr?$m3k%274A<t 

£\ »2 7-fyl/^#S6'bSfi»ffttS*A' ©t>©# 
Stftl, »17^^?g3©H»»ff*fi*«B-e*)5 10 
»£\ ft2 7^l^JHfeJ^W$|f#B' ©>b© 

[0 0 4 2] SI9S7I4, 
*W«*#*^IHI»$*lfcH»»1S««*t, ft 2 ATI 

mommm t *m u mmmmt 
H6t*t±54tipfs^t«*sn, mm 

»9fc#*&£;fcS. 20 
[004 3] r^T\ B6fc*5l,vC, flU^B, |17 

A' T'fc5i^OfiHf§5:iU * 
»ott, »17^^^H:3©«»*ff««a«B, ft2 

[0044] rjifcftHk© Ky h (SfeS^f 

ywWM&tKtoSIZ^ Ky h©$cV>4</F£*i 30 

f4'>4< 4oTV>5©T\ ft lift ^©1fi'7'7l/8:V>4 
<-45. 

[0 0 4 5] i©«t54ttB8fS*#«WI«9tA*S*l 
St, Ell 5£B*£Jxfc&P&4 7 t^«©PSK« 

awssw- 1 2icffl7i$ti5o 4*5, rtie>©-is©i))^ 

f4, AHMi 0©Mfl©SWTfc*t5t>©-(?*$. 40 
[0 0 4 6] *llEi«»cJ:«aftia»f±ft©±5t4 

5. 4fc\ ^D-VTVHRSrN, ft 1 7^ /v-^g: 3&tf 

ft 2 7 4 /U* #g 6 fttyh tUt 5 >7"A*t N s 
(fcfcU Ns<N) tu v^frfc 2 

+5. 

[004 7] ft, ftl 7-yxg«»2£ft 2 7-11 
14, A^t5tV7*^^i 7^y-^g3&tfft2 
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fcfnlBlftflN s m (***&*) t45. WBks ®7 

-yx^#|S58-CI±, Ns 1 og: NslH (ttSfcjft 
I) t4S. £tK\ 2Nlog, N + Ns+Ns 1 o 
g* N s EI CKSftgtg) Sfcl4, l 6 N + 8 N l o g 
! N+12Ns+4Ns log: Ns@ (H&tfcSO t 
45. 

[0 0 4 8] r©4 5tc, ftigttflm SUSP 7 i: 
jJ67-!Jx^^8r*©afi)[Hli:i4 5 lg:iaT*^5©T\ t 
©#, iWftPMI^MTS 

[ 0 0 4 9 ] r r X\ m 714, ft 1 S»fiaj|cfc(t5^:f- 

[0 0 5 0] 07{Cfc^T, ftlMtttfSW-V^HRN 
s«\ Ns=N/2lC<g;®tfc^©#tt-Cfcf), ft^n 
f4[§]ty7>$:N s Ns=N/8WS«LfclR©<» 
tt-e*>5. 4*:, ftg|/M4, Jtg©fc*lC^(ffcftl 7 
-Y A-* #S 3 &tfft 27jJl<?$-&6Zm >tV4v ^gE 

<Jt«©tftt*rffcTy^ h • 7^W«rJS<,\fcj!Efci 
©feft^Mf ^-Sffigfi©#ttT-fe 
[005 1] H7©ft»^t*S^3J:5ic % fiSH-v 
7>&Ns£, Ns=N/2fcfi*bfc*lSQM!©it 

*J8 1 %Wfti*U Sfc, ft»nt*Sii«i5K, * 
af-y^HRNsSr, Ns=N/8fC<£$LfcftlHife 
#l©tefc^{f-5§-§{fgfil4, ftH^lc^JtiTI/^gE 
^©teMWgifgBfcJt^T, a»IU»Sr*1-ft 

[0 0 5 2] ftlc, [2] 8 (4, *^BJti5l£»^iBfg# 
SftSM©ft 2 3lli#J©g£l$fM$>T:1-7* p y ^ 0T«fc 
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CLAIMS 



[Claim(s)] 

[Claim 1] With the receive section which receives an electric wave including the diffusion modulating signal 
which carried out the diffusion modulation by the PN code, and generates a baseband diffusion modulating signal 
The reference signal generator which generates a reference sign with said PN code and correlation, and the 1st 
and 2nd fourier transducer which carries out the Fourier transform of said baseband diffusion modulating signal 
and said reference sign, The multiplication section which carries out the multiplication of said baseband diffusion 
modulating signal which carried out the Fourier transform, said one complex-conjugate signal of the reference 
signs which carried out the Fourier transform, and the signal of another side, and generates a multiplication 
signal, It has the inverse Fourier transform section which carries out the inverse Fourier transform of said 
multiplication signal, and generates a correlation signal. Between said 1st and 2nd fourier transducers and said 
multiplication sections The diffusion modulating-signal receiving set characterized by establishing a 1st and 2nd 
filter means to restrict the frequency bandwidth of said baseband diffusion modulating signal which carried out 
the Fourier transform, and said reference sign which carried out the Fourier transform, respectively. 
[Claim 2] The diffusion modulating-signal receiving set according to claim 1 characterized by preparing the 1st 
memory in the output side of said 2nd filter means. 

[Claim 3] Said reference sign is a diffusion modulating-signal receiving set according to claim 1 or 2 
characterized by being either of the signals which restricted the frequency band of said PN code or said PN 
code. 

[Claim 4] Said 1st and 2nd filter means is a diffusion modulating-signal receiving set according to claim 1 to 3 
characterized by being the low pass filter chosen so that the minimum of passage frequency bandwidth may be 
set to one half of the rates of said baseband diffusion modulating signal and said reference sign. 
[Claim 5] Said receive section is a diffusion modulating-signal receiving set according to claim 1 or 2 
characterized by including the analog digital transducer which generates said baseband diffusion modulating 
signal. 

[Claim 6] Said receive section is a diffusion modulating-signal receiving set according to claim 1 or 2 
characterized by including the 2nd memory which carries out temporary storage of said baseband diffusion 
modulating signal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the diffusion modulating-signal receiving set which 
made it possible to reduce computational complexity until it carries out the multiplication of the reference sign 
which carried out the Fourier transform to the baseband diffusion modulating signal which carried out the Fourier 
transform with respect to a diffusion modulating-signal receiving set, it carries out the inverse Fourier transform 
of the multiplication signal and it generates a correlation signal, and to attain quick synchronous prehension. 
[0002] 

[Description of the Prior Art] In order to follow conventionally the current position of the mobile which moves 
suitably in the inside of a predetermined field, the mobile tracking system using an electric wave is used. This 
mobile tracking system makes the transmitter which transmits an electric wave to a mobile carry, the base 
station which receives the electric wave emitted from the transmitter is prepared near the necessary field, and a 
base station gets to know the current position of a mobile based on the arrival direction of the received electric 
wave etc. In this mobile tracking system, although it is possible to use various signal modulation techniques as a 
signal modulation technique transmitted and received between the transmitters and base stations which a mobile 
carries, the diffusion modulation technique which used the PN code for one of them is known. 
[0003] By the way, in a transmitting side, the diffusion modulation technique using a PN code forms the diffusion 
modulating signal (secondary modulating signal) which formed primary modulating signals, such as PSK (pulse 
shift keying), with the transmit data, next carried out the multiplication of the PN (false random noise) sign to 
this primary modulating signal, subsequently to a sending signal, changes a diffusion modulating signal, and 
carries and transmits it to an electric wave. On the other hand in a receiving side, a baseband diffusion 
modulating signal is extracted from the received electric wave, and a correlation signal is generated by taking the 
sum of products of the PN code which carried out multiplication to the baseband diffusion modulating signal by 
the transmitting side, and the reference sign formed using the same PN code. Then, the PSK recovery of this 
correlation signal was carried out, and received data have been obtained. 

[0004] Drawing 13 is the wave form chart showing an example of a signal wave form used for the diffusion 
modulation technique which used said PN code here, I shows a primary modulating signal (PSK), RO shows a PN 
code, and Ha shows the diffusion modulating signal acquired by carrying out the multiplication of the wave of 
illustration to I and RO. 

[0005] As shown in drawing 13 , two or more chip sections Tc of a PN code are assigned at each bit section T 
of a primary modulating signal (PSK), and the relation between a primary modulating signal (PSK) and a PN code 
is usually chosen so that it may become T»Tc. 

[0006] Moreover, drawing 14 is the property Fig. showing the frequency spectrum of the signal used for the 
diffusion modulation technique which used said PN code, curvilinear I shows the frequency spectrum of a 
primary modulating signal (PSK), and curvilinear RO shows the frequency spectrum of a diffusion modulating 
signal. 

[0007] As shown in drawing 14 , the frequency spectrum of a diffusion modulating signal is distributed over the 
large range to the relation of frequency spectrum distribution between a primary modulating signal (PSK) and a 
diffusion modulating signal being distributed within limits with the comparatively narrow frequency spectrum of a 
primary modulating signal (PSK). 

[0008] In addition, in drawing 14 , when the frequency spectrum of this diffusion modulating signal does active 
jamming to others, as frequency spectrum as shown in curvilinear RO is shown to curvilinear Ha, a frequency 
band may be restricted. At this time, as shown in drawing 13 , the wave of the diffusion modulating signal shown 
by curvilinear Ha is bandHimited, and turns into a wave as shown by curvilinear NI. 



[0009] Subsequently, drawing 1 5 is the block diagram showing an example of the important section configuration 
in the known diffusion modulating-signal receiving set of the diffusion modulation technique which used the PN 
code. 

[0010] As shown in drawing 1 5 , the diffusion modulating-signal receiving set consists of a receive section 41, 
the 1st fourier transducer 42, the reference signal generator 43, the 2nd fourier transducer 44, the multiplication 
section 45, the inverse Fourier transform section 46, the recovery section 47, the control section 48, an antenna 
49, and a signal output terminal 50. In this case, the receive section 41 consists of the baseband signaling 
generating section 51, an analog digital (A/D) transducer 52, and memory 53. 

[0011] And an input edge is connected to an antenna 49 and, as for a receive section 41, an outgoing end is 
connected to the input edge of the 1st fourier transducer 42. As for the reference signal generator 43, an 
outgoing end is connected to the input edge of the 2nd fourier transducer 44. The 1st input edge is connected 
to the outgoing end of the 1st fourier transducer 42, the 2nd input edge is connected to the outgoing end of the 
2nd fourier transducer 44, and, as for the multiplication section 45, an outgoing end is connected to the input 
edge of the inverse Fourier transform section 46. An input edge is connected to the outgoing end of the inverse 
Fourier transform section 46, and, as for the recovery section 47, an outgoing end is connected to the signal 
output terminal 50. A control section 48 is connected to a receive section 41, the 1st fourier transducer 42, the 
reference signal generator 43, the 2nd fourier transducer 44, the multiplication section 45, the inverse Fourier 
transform section 46, and the recovery section 47, respectively. Moreover, in a receive section 41, an input edge 
is connected to the input edge of a receive section 41, and, as for the baseband signaling generating section 51, 
an outgoing end is connected to the input edge of the A/D-conversion section 52. An input edge is connected 
to the outgoing end of the A/D-conversion section 52, and, as for memory 53, an outgoing end is connected to 
the outgoing end of a receive section 41. 

[0012] Drawing 2 is the signal waveform diagram showing an example of the reference sign which the PN code 
and the reference signal generator 43 which are used by the transmitter side generate here, and drawing 1 6 is 
the signal waveform diagram of the conversion signal acquired after carrying out the Fourier transform of the 
reference sign of illustration to drawing 2 by the 2nd fourier transducer 44. 

[0013] Moreover, drawing 3 is the signal waveform diagram showing an example of the baseband diffusion 
modulating signal which a receive section 41 outputs. In addition, the dot (black rhombus) shown by drawing 3 
shows the sample point sampled in the A/D-conversion section 52. Drawing 17 is the property Fig. of the 
conversion signal acquired after carrying out the Fourier transform of the baseband diffusion modulating signal of 
illustration to drawing 3 by the 1st fourier transducer 42. Here, the receive section 41 has received the electric- 
wave signal wave which includes the diffusion modulating signal band-limited by the transmitter side like 
curvilinear Ha shown in drawing 14 . 

[0014] Furthermore, drawing 18 is the signal waveform diagram showing the correlation signal outputted from the 
inverse Fourier transform section 46, when the frequency spectrum shown in drawing 1 6 and drawing 17 is 
inputted into the multiplication section 45. In addition, the dot (black rhombus) shown by drawing 18 shows the 
correlation value in a discrete time. 

[0015] When actuation of the diffusion modulating-signal receiving set by said configuration is used together and 
drawing 2 , drawing 3 and drawing 1 6 thru/or drawing 18 are explained, it is as an outline and follows. 
[0016] If the signal wave transmitted after the diffusion modulation was carried out and being band-limited by 
the PN code as shown in drawing 2 by the transmitter side is caught with an antenna 49, the baseband signaling 
generating section 51 of a receive section 41 will process magnification, frequency conversion, etc. of an input 
signal, will extract the baseband diffusion modulating signal of analog format, and will supply it to the A/D- 
conversion section 52 as known well. The A/D-conversion section 52 changes the baseband diffusion modulating 
signal of analog format into the baseband diffusion modulating signal of a digital format as shown in drawing 3 , 
and memorizes only a fixed measurement size temporarily in memory 53. Subsequently, in the 1st fourier 
transducer 42, the Fourier transform of the baseband diffusion modulating signal read from memory 53 is carried 
out, it is changed into a frequency-domain signal as shown in drawing 17 , and is continuously supplied to the 1st 
input edge of the multiplication section 45. Moreover, the reference signal generator 43 generates the same sign 
as a PN code as shown in drawing 2 R> 2 generated in a transmitter side as a reference sign. The Fourier 
transform of the reference sign is carried out in the 2nd fourier transducer 44, it is changed into a reference 
frequency-domain signal as shown in drawing 16 , and supplies this reference frequency-domain signal to the 
2nd input edge of the multiplication section 45. At this time, to the complex-conjugate signal of the supplied 
reference frequency-domain signal, and the frequency-domain signal supplied similarly, the multiplication of the 
multiplication section 45 is carried out for every same frequency component, it generates a frequency-domain 
multiplication signal, and supplies it to the inverse Fourier transform section 46. In the inverse Fourier transform 



section 46, the inverse Fourier transform of the frequency-domain multiplication signal is carried out, it changes 
a frequency-domain multiplication signal into a time domain multiplication signal as shown in drawing 18 , and 
supplies it to the recovery section 47. This time domain multiplication signal is a correlation signal with a 
reference sign as shown in a baseband diffusion modulating signal as shown in drawing 3 , and drawing 2 as 
known well. This correlation signal is supplied to the recovery section 47, if an PSK recovery which distinguishes 
data in the time amount from which a correlation value serves as max is performed, the received data 
corresponding to transmit data will be obtained, and the obtained received data will be supplied to a use circuit 
(with no illustration) through the signal output terminal 50. In addition, these actuation of a series of is performed 
on the radical of control of a control section 48. 

[0017] By the way, in the known diffusion modulating-signal receiving set, the matched filter of shifting one 
sample of baseband diffusion modulating signals at a time in time, calculating sum of products with a reference 
sign as a means to acquire a correlation signal which the inverse Fourier transform section 46 outputs, and 
searching for a correlation signal is known. In this case, since the reference sign of N sample and the baseband 
diffusion modulating signal of N sample will be multiplied and it will ask for the sum in order to acquire one 
correlation value if the measurement size of the baseband diffusion modulating signal which receives one period 
of a reference sign is set to N, sum-o^products count of N time is needed, since a baseband diffusion 
modulating signal is shifted for the above count in time from 0 (N-1) to a sample and a correlation value is 
calculated — a total — N2 It becomes the count of sum of products of a time. Moreover, since it is necessary 
to calculate a correlation value about an inphase channel and a rectangular channel, respectively when the 
multiple-value PSK modulation of the data which a diffusion modulation is carried out and are transmitted is 
carried out, the count of sum of products is 2 2Ns. It becomes a time. 

[0018] On the other hand, the count of sum of products in the case of searching for correlation using the 
Fourier transform and an inverse Fourier transform as shown in drawing 15 is as follows, in addition, 
measurement size N — 2 — ready — it shall consider as the number of several power, and the algorithm of the 
fast Fourier transform (FFT;Fast Fourier Transform) known well shall be used for the Fourier transform and an 
inverse Fourier transform First, by the 1st fourier transducer 42 and the 2nd fourier transducer 44, it becomes 
the count of sum of products of a Nlog2 N time (complex conversion) by N time (complex conversion) and the 
inverse Fourier transform section 46 in a Nlog2 N time (complex conversion) and the multiplication section 45, 
respectively. If it totals, it will become a time (N+3Nlog2 N) by complex conversion, and if it is made real number 
conversion like a previous matched filter, it will become a time (28N+12Nlog2 N). In addition, also when a 
multiple-value PSK modulation is carried out, it becomes the same count of sum of products. Since a correlation 
signal will be acquired by the count of sum of products smaller than a matched filter if N is large when searching 
for correlation using the Fourier transform and an inverse Fourier transform, there is an advantage that 
synchronous prehension can be performed so quickly. 
[0019] 

[Problem(s) to be Solved by the Invention] By the way, said known diffusion modulating-signal receiving set of 
searching for correlation using the Fourier transform searched for correlation using the total measurement size 
in the frequency band (conversion frequency band) used when carrying out the Fourier transform of a baseband 
diffusion modulating signal or the reference sign. Therefore, a correlation signal was not able to be searched for 
unless it performed multiplication with the reference sign by which the Fourier transform was carried out also to 
samples other than an occupancy frequency band, when the baseband diffusion modulating signal was band- 
limited, as shown in drawing 17 . 

[0020] Moreover, since the count of sum of products until it searches for a correlation signal was decided by the 
number of data in a conversion frequency band (N), even if it was the case where the baseband diffusion 
modulating signal was band-limited as mentioned above, it was difficult to reduce the count of sum of products 
and to perform synchronous prehension. 

[0021] This invention was made by the basis of such a background, and in case the purpose searches for 
correlation using the Fourier transform, it reduces the count of sum of products by using the sample for 
conversion effectively, and is to offer the diffusion modulating-signal receiving set which performs quick 
synchronous prehension. 
[0022] 

[Means for Solving trje Problem] In order to attain said purpose, the diffusion modulating-signal receiving set by 
this invention The receive section which generates a baseband diffusion modulating signal, the reference signal 
generator which generates a reference sign, The 1st and 2nd fourier transducer which carries out each Fourier 
transform of a baseband diffusion modulating signal and the reference sign, The multiplication section which 
generates a multiplication signal with one complex-conjugate signal of the reference signs which carried out the 



Fourier transform to the baseband diffusion modulating signal which carried out the Fourier transform, It has the 
inverse Fourier transform section which carries out the inverse Fourier transform of the multiplication signal, and 
generates a correlation signal, and the means which prepared the 1st and 2nd filter section which restricts each 
frequency bandwidth of the baseband diffusion modulating signal which carried out the Fourier transform, and the 
reference sign which carried out the Fourier transform is provided. 

[0023] According to said means, the frequency bandwidth of the baseband diffusion modulating signal which 
carried out the Fourier transform in the 1st filter section is restricted. The frequency bandwidth of the reference 
sign which carried out the Fourier transform in the 2nd filter section is restricted. In case correlation with one 
complex-conjugate signal of the reference signs which carried out the Fourier transform to the baseband 
diffusion modulating signal which carried out the Fourier transform in the multiplication section is searched for, 
by restricting the frequency bandwidth of these signals Since the data measurement size is reduced, the 
measurement size used in the multiplication section and the inverse Fourier transform section is also reduced, 
the count of sum of products of the multiplication section and the inverse Fourier transform section decreases, 
and it becomes possible to perform quick synchronous prehension. 
[0024] 

[Embodiment of the Invention] In the gestalt of operation of this invention a diffusion modulating-signal receiving 
set With the signal receive section which receives an electric wave including the diffusion modulating signal 
which carried out the diffusion modulation by the PN code, and generates a baseband diffusion modulating signal 
The reference signal generator which generates a PN code and a reference sign with correlation, and the 1st and 
2nd fourier transducer which carries out the Fourier transform of a baseband diffusion modulating signal and the 
reference sign, The multiplication section which carries out the multiplication of one complex-conjugate signal of 
the reference signs which carried out the Fourier transform to the baseband diffusion modulating signal which 
carried out the Fourier transform, and generates a multiplication signal, It has the inverse Fourier transform 
section which carries out the inverse Fourier transform of the multiplication signal, and generates a correlation 
signal. Between the 1st and 2nd fourier transducer and the multiplication section The 1st and 2nd filter section 
which restricts the frequency bandwidth of the baseband diffusion modulating signal which carried out the 
Fourier transform, and the reference sign which carried out the Fourier transform, respectively is prepared. 
[0025] In one of the gestalten of operation of this invention, the diffusion modulating-signal receiving set has 
prepared the 1st memory in the output side of the 2nd filter means. 

[0026] A diffusion modulating-signal receiving set consists of either of the signals with which the reference sign 
restricted the frequency band of a PN code or a PN code in the example of the gestalt of operation of this 
invention. 

[0027] In the suitable example of the gestalt of operation of this invention, the 1st and 2nd filter means is a low 
pass filter, and the diffusion modulating-signal receiving set is chosen so that the minimum of passage frequency 
bandwidth may be set to one half of the rates of a baseband diffusion modulating signal and an account 
reference sign. 

[0028] A diffusion modulating-signal receiving set contains other one analog digital transducer of the gestalt of 
operation of this invention in which a receive section generates a baseband diffusion modulating signal by 
setting. 

[0029] In other examples of the gestalt of operation of this invention, the diffusion modulating-signal receiving 
set contains the 2nd memory to which a receive section does temporary storage of the baseband diffusion 
modulating signal. 

[0030] According to the gestalt of operation of these this inventions, a frequency band is similarly restricted in 
the 2nd filter section to the reference sign which restricted the frequency band in the 1st filter section first to 
the baseband diffusion modulating signal which carried out the Fourier transform by the 1st fourier transducer, 
and carried out the Fourier transform by the 2nd fourier transducer. Next, the multiplication of the baseband 
diffusion modulating signal and reference sign which were band-limited following the Fourier transform is carried 
out in the multiplication section. Finally he carries out the inverse Fourier transform of the multiplication signal 
outputted from the multiplication section in the inverse Fourier transform section, and is trying to search for a 
correlation signal. In such a series of processes of operation, since the data measurement size is reduced by 
restricting a signal band in the 1st filter section and the 2nd filter section, respectively, the measurement size 
used in the multiplication section and the inverse Fourier transform section also comes to be reduced, the count 
of sum of products of the multiplication section and the inverse Fourier transform section decreases, 
respectively, and quick synchronous prehension can be performed. 
[0031] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 



[0032] Drawing 1 is the block diagram showing the important section configuration of the 1st example of the 
diffusion modulating-signal receiving set by this invention. 

[0033] As shown in drawing 1 , the diffusion modulating-signal receiving set of this example consists of a receive 
section 1, the 1st fourier transducer 2, the 1st filter means 3, the reference signal generator 4, the 2nd fourier 
transducer 5, the 2nd filter means 6, the multiplication section 7, the inverse Fourier transform section 8, the 
recovery section 9, the control section 10, an antenna 11, and a signal output terminal 12. Moreover, the receive 
section 1 consists of the baseband signaling generating section 13, an analog digital (A/D) transducer 14, and 
the 2nd memory 1 5. 

[0034] And an input edge is connected to an antenna 1 1 and, as for a receive section 1, an outgoing end is 
connected to the input edge of the 1st fourier transducer 2. An input edge is connected to the outgoing end of 
the 1st fourier transducer 2, and, as for the 1st filter means 3, an outgoing end is connected to the 1st input 
edge of the multiplication section 7. As for the reference signal generator 4, an outgoing end is connected to the 
input edge of the 2nd fourier transducer 5. An input edge is connected to the outgoing end of the 2nd fourier 
transducer 5, and, as for the 2nd filter means 6, an outgoing end is connected to the 2nd input edge of the 
multiplication section 7. As for the multiplication section 7, an outgoing end is connected to the input edge of 
the inverse Fourier transform section 8. An input edge is connected to the outgoing end of the inverse Fourier 
transform section 8, and, as for the recovery section 9, an outgoing end is connected to the signal output 
terminal 12. A control section 10 is connected to a receive section 1, the 1st fourier transducer 2, the reference 
signal generator 4, the 2nd fourier transducer 5, the multiplication section 7, the inverse Fourier transform 
section 8, and the recovery section 9, respectively. Moreover, in a receive section 1, an input edge is connected 
to the input edge of a receive section 1, and, as for the baseband signaling generating section 13, an outgoing 
end is connected to the input edge of the A/D-conversion section 14. An input edge is connected to the 
outgoing end of the A/D-conversion section 14, and, as for the 2nd memory 15, an outgoing end is connected to 
the outgoing end of a receive section 1. 

[0035] Here, drawing 4 is the property Fig. of the conversion signal acquired after carrying out the Fourier 
transform of the baseband diffusion modulating signal illustrated by drawing 3 by the 1st fourier transducer 2, 
and is doubling and illustrating the frequency bandwidth which the 1st filter means 3 has. Moreover, when a PN 
code as the reference signal generator 4 indicated to be to drawing 2 as a reference sign is generated, drawing 5 
is the property Fig. of the conversion signal acquired after carrying out the Fourier transform by the 1st fourier 
transducer 5, and is doubling and illustrating the frequency bandwidth which the 2nd filter means 6 has. 
Furthermore, drawing 6 is the wave form chart showing the correlation signal which inputs into the multiplication 
section 7 the frequency spectrum shown in drawing 4 and drawing 5 , and is outputted from the inverse Fourier 
transform section 8. In addition, the dot (a black rhombus or white round shape) shown in drawing 6 shows the 
correlation value in a discrete time. 

[0036] When actuation of the 1st example by said configuration is used together and drawing 2 thru/or drawing 6 
are explained, it is as an outline and follows. 

[0037] First, a diffusion modulation is carried out by the PN code as shown in drawing 2 from the transmitter 
which a mobile etc. carries, after a band limit is made, it is carried and transmitted to an electric wave, and the 
signal wave is caught with an antenna 1 1. In the baseband signaling generating section 13 of a receive section 1, 
processing of the frequency conversion and others using magnification of an input signal or a local dispatch 
frequency is performed, the baseband diffusion modulating signal of analog format is extracted, and the A/D- 
conversion section 14 is supplied as known well. The A/D-conversion section 14 changes the baseband diffusion 
modulating signal of analog format into the baseband diffusion modulating signal of a digital format as shown in 
drawing 3 , and memorizes only a fixed measurement size temporarily in the 2nd memory 15. Next, in the 1st 
fourier transducer 2, the Fourier transform of the baseband diffusion modulating signal read from the 2nd 
memory 15 is carried out, it is changed into a frequency-domain signal as shown in drawing 4 , and is supplied to 
the 1st filter means 3. Subsequently, a frequency band is restricted in the 1st filter means 3, and this frequency- 
domain signal is supplied to the 1st input edge of the multiplication section 7. 

[0038] In this case, in the 1st filter means 3, when it restricts so that an effective measurement size may 
become N/8, using a 1st filter means 3 by which frequency bandwidth is set to A, when it restricts to all 
measurement size N in a conversion frequency band so that an effective measurement size may become N/4 as 
shown in drawing 4 , frequency bandwidth uses the 1st filter means 3 set to B. 

[0039] On the other hand, the reference signal generator 4 generates the PN code generated in a transmitter 
side and a reference sign with correlation, for example, a PN code as shown in drawing 2 , as a reference sign. 
The Fourier transform of the reference sign is carried out in the 2nd fourier transducer 5, it is changed into a 
reference frequency-domain signal as shown in drawing 5 , and is supplied to the 2nd filter means 6. Then, a 



frequency band is restricted in the 2nd filter means 6, and this reference frequency-domain signal is supplied to 
the 2nd input edge of the multiplication section 7. 

[0040] In this case, in the 2nd filter means 6, when it restricts so that an effective measurement size may 
become N/8, using a 2nd filter means 6 by which frequency bandwidth becomes A 1 , when it restricts to all 
measurement size N in a conversion frequency band so that an effective measurement size may become N/4 as 
shown in drawing 5 , a 2nd filter means 6 by which frequency bandwidth becomes B' is used. 
[0041] In addition, the thing of the frequency bandwidth with same 1st filter means 3 and 2nd filter means 6 is 
used, when the frequency bandwidth of the 1st filter means 3 is A, the thing of A' is chosen [ the 2nd filter 
means 6 ] for frequency bandwidth, and when the frequency bandwidth of the 1st filter means 3 is B, the thing of 
B* is chosen [ the 2nd filter means 6 ] for frequency bandwidth. 

[0042] Next, the multiplication section 7 carries out the multiplication of the frequency-domain signal with which 
the frequency band supplied to the 1st input edge was restricted, and the complex-conjugate signal of the 
reference frequency-domain signal with which the frequency band supplied to the 2nd input edge was restricted, 
generates a frequency-domain multiplication signal, and supplies it to the inverse Fourier transform section 8. In 
the inverse Fourier transform section 8, the inverse Fourier transform of this frequency-domain multiplication 
signal is carried out, it is changed into a correlation signal as shown in drawing 6 , and is supplied to the recovery 
section 9. 

[0043] Here, in drawing 6 , the frequency bandwidth of the 1st filter means 3 shows a correlation signal in case 
the frequency bandwidth of A and the 2nd filter means 6 of curvilinear I is A\ and the frequency bandwidth of 
the 1st filter means 3 shows a correlation signal in case the frequency bandwidth of B and the 2nd filter means 6 
of curvilinear RO is B\ 

[0044] In addition, the dot on these curves (a black rhombus or white round shape) shows the correlation value 
of a discrete time, and the number of dots is also shown few, so that the number of the effective samples which 
the 1st filter means 3 and the 2nd filter means 6 extract decreases. Although a correlation value becomes max 
by the same time amount compared with the curve of the correlation signal by the conventional example shown 
in drawing 18 , since the measurement size used in order to carry out a correlation signal output in the inverse 
Fourier transform section 8 has decreased, the measurement size of a correlation signal also decreases. 
[0045] If such a correlation signal is inputted into the recovery section 9, the same PSK recovery as the 
recovery section 47 illustrated by drawing 1 5 will be performed, and the received data corresponding to transmit 
data will be outputted to the signal output terminal 12. In addition, these actuation of a series of is performed on 
the radical of control of a control section 10. 

[0046] The count of sum of products by the 1st example is as follows, in addition, the effective measurement 
size from which N, the 1st filter means 3, and the 2nd filter means 6 extract a total measurement size — Ns 
(however, Ns<N) — carrying out — any — 2 — ready — it considers as the number of several power. 
[0047] First, the count of sum of products of the 1st fourier transducer 2 and the 2nd fourier transducer 5 
serves as a Nlog2 N time (complex conversion) as well as the conventional example, respectively. Next, in the 
multiplication section 7, since the measurement size to input is reduced by Ns with the 1st filter means 3 and 
the 2nd filter means 6, the count of sum of products here serves as Ns time (complex conversion). Similarly, in 
the inverse Fourier transform section 8, it becomes a Nslog2 Ns time (complex conversion). In total, it becomes 
a 2Nlog2 N+Ns+Nslog2 Ns time (complex conversion) or a 16N+8Nlog2 N+1 2Ns+4Nslog2 Ns time (real number 
conversion). 

[0048] Thus, in the 1st example, since the count of sum of products in the multiplication section 7 and the 
inverse Fourier transform section 8 can be reduced, the part and quick synchronous prehension can be 
performed. 

[0049] Here, drawing 7 is the property Fig. showing the relation of the total measurement size and the count of 
sum-of-products count in the 1st example. 

[0050] In drawing 7 , curvilinear I is a property at the time of reducing the effective measurement size Ns to 
Ns=N/2, and curvilinear RO is a property at the time of reducing this measurement size Ns to Ns=N/8. 
Moreover, curvilinear Ha is the property of a known diffusion modulating-signal receiving set of not using the 1st 
filter means 3 and the 2nd filter means 6 which were mentioned for the comparison, and curvilinear NI is the 
property of the known diffusion modulating-signal receiving set using the matched filter similarly mentioned for 
the comparison. 

[0051] As shown in curvilinear I of drawing 7 , the diffusion modulating-signal receiving set of the 1st example 
reduced to Ns=N/2 the effective measurement size Ns As the computational complexity which shows the count 
of sum of products decreases to about 81% compared with the known diffusion modulating-signal receiving set 
shown to curvilinear Ha and it is shown in curvilinear RO Compared with the known diffusion modulating-signal 



receiving set shown to curvilinear Ha, the computational complexity which shows the count of sum of products 
is reducing the diffusion modulating-signal receiving set of the 1st example which reduced the effective 
measurement size Ns to Ns=N/8 to about 68%. 

[0052] Next, drawing 8 has attached the same sign about the same component as the component illustrated by 
drawing 1 in drawing 8 which is the block diagram showing the important section configuration of the 2nd 
example of the diffusion modulating-signal receiving set by this invention. 

[0053] When the 2nd example is compared with said 1st example, the 2nd example Minding the 1st memory 16, in 
case the output of the 2nd filter means 6 is supplied to a multiplier 7, and a control section 17 <A 
HREF=7Tokujitu/tjitemdrw.ipdl?N0000=237&N0500=1E N/;»=9>;;>=9>;;>=9>;;>=9>;;>=9>;;>=9>;;>=9>;;>=9>;; 
>=9>;;>=9>;;>=9>;;>=9>;;>=9>;;>=9>;;>=9>;;>=9>;;>=9>;;>=9>;;>=9>;;>=9>;; 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the important section configuration of the 1st example of the 
diffusion modulating-signal receiving set by this invention. 

[Drawing 2] It is the wave form chart showing an example of the PN code used as a reference sign by the 
diffusion modulating-signal receiving set side of the PN code and this invention which are used by the 
transmitter side. 

[Drawing 3] It is the signal waveform diagram showing an example of the baseband diffusion modulating signal 
which a receive section outputs. 

[Drawing 4] It is the property Fig. doubling and showing the frequency bandwidth which the 1st filter means has 
by the 1st fourier transducer with the frequency spectrum which shows an example of the baseband diffusion 
modulating signal by which the Fourier transform was carried out 

[Drawing 5] It is the property Fig. doubling and showing the frequency bandwidth which the 2nd filter means has 
by the 2nd fourier transducer with the frequency spectrum which shows an example of the reference sign (PN 
code) by which the Fourier transform was carried out 

[Drawing 6] When a reference signal generator generates a reference sign (PN code), it is the property Fig. 
showing an example of the correlation signal acquired by the output of the inverse Fourier transform section. 
[Drawing 7] It is the property Fig. showing the relation of the total measurement size and the count of sum-of- 
products count in the 1st example illustrated by drawing 1 . 

[Drawing 8] It is the block diagram showing the important section configuration of the 2nd example of the 
diffusion modulating-signal receiving set by this invention. 

[Drawing 9] It is the property Fig. showing the relation of the total measurement size and the count of sum-of- 
products count in the 2nd example illustrated by drawing 8 . 

[Drawing 10] It is the signal waveform diagram showing an example of the signal in the case of generating the PN 
code to which the reference signal generator was band-limited as a reference sign. 

[Drawing 11] It is the property Fig. doubling and showing the frequency bandwidth which the 2nd filter means has 
by the 2nd fourier transducer with the frequency spectrum which shows an example of the reference sign (band- 
limited PN code) by which the Fourier transform was carried out 

[Drawing 12] When a reference signal generator generates a reference sign (band-limited PN code), it is the 
property Fig. showing an example of the correlation signal acquired by the output of the inverse Fourier 
transform section. 

[Drawing 13] It is the signal waveform diagram showing an example of a signal wave form used for the diffusion 
modulation technique using a PN code. 

[Drawing 14] It is the property Fig. showing frequency spectrum distribution of a primary modulating signal (PSK), 
a diffusion modulating signal, and the band-limited diffusion modulating signal. 

[Drawing 15] It is the block diagram showing the important section configuration in the known diffusion 
modulating-signal receiving set of a diffusion modulation technique using a PN code. 

[Drawing 16] It is the property Fig. showing the frequency spectrum which shows an example of the reference 
sign (PN code) by which the Fourier transform was carried out by the 2nd fourier transducer in a known diffusion 
modulating-signal receiving set. 

[Drawing 17] It is the property Fig. showing the frequency spectrum which shows an example of the baseband 
diffusion modulating signal by which the Fourier transform was carried out by the 1st fourier transducer in a 
known diffusion modulating-signal receiving set 

[Drawing 18] It is the signal waveform diagram showing an example of the correlation signal acquired by the 
reverse fourier transducer output in a known diffusion modulating-signal receiving set 



[Description of Notations] 

1 Receive Section 

2 1st Fourier Transducer 

3 1st Filter Means 

4 Reference Signal Generator 

5 2nd Filter Means 

6 2nd Fourier Transducer 

7 Multiplication Section 

8 Inverse Fourier Transform Section 

9 Recovery Section 

10 17 Control section 

11 Antenna 

12 Signal Output Terminal 

13 Baseband Signaling Generating Section 

14 Analog Digital (A/D) Transducer 

15 2nd Memory 

16 1st Memory 
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